TIG pulsed-arc welding is suitable for back-bead welding, thin plate welding and so on, because the heat source properties can be controlled by current waveform. The heat flux onto the base metal is affected mainly by thermal conduction and electron condensation from the arc. Both factors strongly depend on the temperature distribution and current path in the arc. In order to clarify the heat source properties of TIG pulsed-arc, dynamic variation in two-dimensional temperature distribution of TIG pulsed-arc was measured through Fowler-Milne method with a high speed video camera as a first step of the study. As a result, it was found that the arc column was expanded in radial direction and the maximum arc temperature was 20,000K during the peak current of 200A. On the other hand, the width of the arc column decreased especially in the downstream region of the arc and the maximum arc temperature fell to 17,500K during the base current of 50A.
Introduction
TIG pulsed-arc welding is suitable for back-bead welding, thin plate welding and so on, because the heat source properties can be controlled by current waveform. The heat flux onto the base metal is affected mainly by thermal conduction and electron condensation from the arc. Both factors strongly depend on the temperature distribution and current path in the arc.
In order to clarify the heat source properties of TIG pulsed-arc, information on temperature distribution of the arc plasma is required. Therefore, in this study, dynamic variation in two-dimensional temperature distribution of TIG pulsed-arc was measured through Fowler-Milne method with a high speed video camera as a first step of the study.
Experimental procedure
A schematic diagram of experimental observation is shown in Fig.1 . In this study, the radiation from the TIG arc on a water cooled copper anode was observed. The radiation was diffracted to the specific wavelength (696.5nm) in the monochrometer shown in Fig. 2 and recorded as the two dimensional image by the high speed camera (Photron, FASTCAM-512PCI). The temperature distribution of TIG arc was calculated from the intensity distribution in the image through the Fowler-Milne method 1) . In this experiment, we used tungsten cathodes with the conical tip angles of 45 degrees and 60 degrees. The shielding gas composition was pure argon. The welding currents were set to be 
Where A nm is transition probability, h is Planck constant and ν is frequency, N 0 is particle number density under the LTE assumption, g n is statistical weight, E n is level energy, T is temperature, k is Boltzmann constant. intensity region corresponding to 15000K is obtained from the relationship between intensity ratio and temperature over 15000K
in Fig. 4 and that of the lower right is obtain from the relationship under 15000K. 
Result and discussion

Conclusions
The dynamic variation in two-dimensional temperature distribution of TIG pulsed-arc was measured through
Fowler-Milne method with a high speed video camera as a first step of the study. Consequently, it was found that the arc column was expanded in radial direction and the maximum arc temperature was 20,000K during the peak current of 200A. On the other hand, the width of the arc column decreased especially in the downstream region of the arc and the maximum arc temperature fell to 17,500K during the base current of 50A.
